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A. TONG AND R. F. FISHER I976 USA) in an hydraulic press described by Vanderheiden, Fairchild & Jag0 (1970) ) and ' cell contents ' were separated from ' cell walls' by centrifugation at 20000 g for 30 min. After washing the 'cell wall' pellet with saline solution (9 g NaCl/l) and water, both fractions were freeze-dried. Six male rats of the Buffalo strain (Abbots Farm, Eltham, Victoria, Australia), about 3 months of age and weighing about 250g, were used. They were housed singly in an all-glass metabolism cage (Jencons Metabowl; Jencons Scientific Ltd, Hemel Hempstead, Herts., UK) and given free access to water and to the colony diet. This consisted of a commercial dog ration containing (g/kg): roo moisture, 600 carbohydrate, 200 crude protein (nitrogen x 6.25), 50 crude fibre, 40 crude fat, 10 salt; fortified with vitamins (Fido Dog Cubes; Barastoc Products, Echuca, Victoria, Australia). The temperature varied between 20 and 28' during the experiments.
The animals were each made accustomed to their metabolism cage for a few days before the experiment began. Samples of the preparations in 35 mg portions (equivalent to 0.37 pCi 14C) were mixed with the minimum quantity of honey and given orally to the rats. Urine and faeces were collected daily for 5 d. Expired carbon dioxide was collected on the 1st day, from the 2nd to the 5th day and from the 6th to the 12th day. The three preparations were given to each of the six rats in a different order. At least 5 d elapsed between experiments on the same animal. Only one metabolism cage was available and although the rats were matched initially according to age and weight, it was not possible to replicate the dietary treatments on each rat due to weight increases.
Radioactivity measurements
Expired CO, was collected in 2 M-NaOH solution and 0.5 ml samples were added to an ethanol-toluene scintillation solution containing 75 g Cab-0-Sil (Godfrey L. Cabot, Boston, Massachusetts, USA)/l, as described by Harlan (1961) .
The nature of the radioactive products measured in urine and faeces was not studied. The daily collection of urine was diluted to constant volume with water and 0.5 ml samples were counted in a dioxane scintillation solution (Bray, 1960) containing 50 g Cab-0-Sil/l. The samples of faeces were dried to constant weight, hydrolysed in alkali as described by Hoogenraad et al. (1970) and 0-5 ml samples were counted in the same medium as used for urine. Some microphosphorescence was noted in the vials (cf. De Ment, 1945) . Reproducible results were obtained after the vials had been left for I or more d.
RESULTS
Food intake for the experimental period varied from 5 to 11 g/d, averaging 8 g/d, but there was no evidence that the variation was associated with the different bacterial preparations given.
The cumulative recoveries of radioactivity as I4CO2 in expired air, faeces and urine, with time after administration of the dose, are summarized in Fig. I . It can be seen that the division of the ingested material between excretion and incorporation into storage pathways was 90% complete within 2 d.
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Utilization of E. coli by rats 1 Calculated from the amount of '*C excreted in the faeces.
The average recoveries of radioactivity for the three preparations for the experimental period are given in Table I .
Utilization of E. coli by rats
The amount of I4C recovered in faeces was greater for 'cell walls' than for 'whole cells' or 'cell contents'. Taking into account the weight of 'cell walls' (about 160 mg/g dry weight) and the values for digestibility obtained for 'cell walls' and 'cell contents', one would predict a value for digestibility for the 'whole cells' of 0.84; a value almost identical with that found.
Further information was obtained from an analysis of variance of the amount of 14C which was assimilated into pathways from which it was not released within the experimental period, i.e. it was not recovered in urine, faeces or expired air. The values for the percentage amount of I4C assimilated were transformed to angle means by the method of Snedecor (1946). The differences between animals and between preparations were both statistically significant (P < 0.01). The residual variance would have included physiological factors not mentioned above ; any effects of temperature variations during the experimental period and small manipulative and analytical errors.
Comparisons of the transformed data by the t test showed that assimilation from 'whole cells' was significantly greater than that from 'cell contents' (P < 0.5) and from 'cell walls' (P < 0.01). Assimilation from 'cell contents' did not differ from that found for 'cell walls'.
D I S C U S S I O N
Our results for digestibility for the 'whole cell' preparations from E. coli do not differ from those found by the older method used by Kaufman et al. (1957) although the variance is such that small differences would not be indicated.
Bacterial cell walls contain a number of bonds for which the non-ruminant mammal has no specific lytic enzyme. (1967) have found that Paneth cell granules isolated from the small intestine of rats have considerable lysosomal activity. The fact that 'whole cells' were better assimilated than 'cell contents' or 'cell walls' was unexpected. It would be consistent with the view that some autolytic digestion of 'cell walls' by 'cell contents' may take place in the gut when 'whole cells' are fed. However, our findings could equally be due to differences between animals, which were found to be significant by analysis of variance but which are included in the t test.
It was originally hoped to continue the work by studying the effects of restricting food intake on the metabolism of the microbial products. However, it was not found possible to monitor the intake when the animals were given access to food within the cage without opening the apparatus.
